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The listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1.-12. (Canceled) 

13. (Currently Amended) A transmitting apparatus for 4-value FSK modulation 
for transmitting data using four symbol values, the transmitting apparatus comprising: 

a dividing part supplied with original data arranged in order from one with highest 
importance, which comprises first data and second data after the first data and for 
dividing the first data into first b i t data with a first numb e r of bits and th e s e cond data 
into second bit data w i th a socond numb e r of bits larger than th o first numb e r of bits , the 
first data being protected and having a predetermined number of higher order bits, the 
second data not being protected into first bit data in a unit of one bit and the second 
data into second bit data in a unit of two bits : 

a communication path quality decision part for deciding quality of an environment 
in a communication path; 

a bit adding part for cr e ating e ncod e d data by adding redundant bit data or 
add i tiona l bit data, configured to add to each of the first bit data as a higher bit a 
redundant bit or an additional data bit associated with the original data to be 
transmitted, the redundant bit being predetermined so that the first bit data added with 
the redundant bit corresponds to any one of specific two symbol values, an interval 
between the specific two symbol values being largest of the four symbol values, to 
create encoded data in a unit of two bits, and to encode the second bit data in a unit of 
the divided two bits, wherein if it is decided by the communication path quality decision 
part that the quality of the communication environment is low, the redundant bit [data] is 
added to the first bit data to cr e ate th e encoded data , while if it is decided that the 
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quality is high, the additional bit data associat e d with th e original data to be transm i tted 
is added to the first bit data to create the encoded data , and none of th e r e dundant bit 
data and th e additional bit data is add e d to the s e cond b i t data r e gardless wh o th o r tho 
qual i ty of the commun i cat i on environm e nt is low or high, to cr e at e th e e ncod e d data 
having th e sam e number of b i ts as that of th e encod e d data cr e at e d by add i ng o ith o r 
r e dundant b i t dat a or additional bit data to the f i rst data bit ; and 

a modulating part for performing modulation on the basis of the created encoded 
data to create and output a modulated signal. 

14. (Canceled) 

15. (Previously Presented) The transmitting apparatus according to claim 13, 
wherein the bit adding part operates to add the redundant bit data to each of the bits of 
the first bit data such that a gray code is produced. 

16. (Currently Amended) The transmitting apparatus according to any one of 
claims 13 [to] or 15, the communication path quality decision part comprising a received 
signal strength indicator measuring part that measures a received signal strength 
indicator of a data transmission destination, wherein the bit adding part operates to 
acquire the received signal strength indicator from the received signal strength indicator 
measuring part and decide quality of an environment in the communication path on the 
basis of a level of the received signal strength indicator acquired. 

17. (Currently Amended) The transmitting apparatus according to any one of 
claims 13 [to] or 15, wherein the bit adding part operates to acquire at least one piece of 
information among a received signal strength indicator measured by a data 
transmission destination, a vector error of a demodulated wave, and a bit error and 
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decide quality of an environment of the communication path on the basis of the 
information acquired. 

18. (Canceled) 

19. (Currently Amended) A receiving apparatus that receives a 4-value FSK 
modulated signal created by performing modulation on the basis of encoded data 
created in such a way that i n origina l data arrang e d i n ord e r from on e w i th highest 
importanc e and compr i s i ng first data to bo protect e d having a pr e d e t e rmin e d numb e r of 
h i gher ord e r b i ts and second data not to bo prot o ct o d aft e r th e first data, th o first data i s 
divid e d into first bit data w i th a f i rst numb e r of b i ts and th e first b i t data i s added with 
r e dundant b i t data or additional bit data associat e d w i th th e original data to bo 
transm i tt e d is encoded to creat e o ncod o d data, whil o th e s e cond data i s dividod i nto 
s e cond bit data with a s e cond numb e r of bits larger than th e first numb e r of b i ts and th e 
s e cond b i t data i s added with non e of th o r e dundant b i t data and tho additiona l bit data 
to creat e e ncoded data, of supplying original data arranged in order from one with 
highest importance, which comprises first data and second data after the first data, the 
first data being protected and having a predetermined number of higher order bits, the 
second data not being protected, dividing the first data into first bit data in a unit of one 
bit and the second data into second bit data in a unit of two bits, adding to each of the 
first bit data as a higher bit a redundant bit or an additional data bit associated with the 
original data to be transmitted, the redundant bit being predetermined so that the first bit 
data added with the redundant bit corresponds to any one of specific two symbol 
values, an interval between the specific two symbol values being largest of the four 
symbol values, to create encoded data in a unit of two bits, and encoding the second bit 
data in a unit of the divided two bits, the receiving apparatus comprising: 

a demodulating part for demodulating the received modulated signal; 
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a symbol deciding part for applying, at every Nyquist, symbol decision to the 
signal demodulated by the demodulating part; 

a bit converting part for converting a symbol value obtained by applying the 
symbol decision by the symbol deciding part to a bit value having a predetermined 
number of bits; and 

a frame recovering part for combining the bit data added to the first bit data from 
the bit value to form combined data, for deciding validity of the formed combined data 
based on whether a CRC error exists or not, and for recovering the combined data if it is 
decided to be valid, while deleting the combined data if it is decided to be invalid. 

20. (Previously Presented) The receiving apparatus according to claim 19, 
wherein the frame recovering part operates to decide validity of the combined data 
formed by combining the added bit data in accordance with a cyclic redundancy check. 

21. (Currently Amended) A method for transmitting data using four symbol 
values for 4-value FSK modulation , the method comprising the steps of: 

receiving original data arranged in order from one with highest importance, which 
comprises first data and second data after the first data and dividing the first data into 
first bit data with a first numb e r of b i ts and the s e cond data i nto s e cond bit data w i th a 
s e cond numb e r of b i ts l arg e r than th e first numb e r of bits , the first data being protected 
and having a predetermined number of higher order bits, the second data not being 
protected and dividing the first data into first bit data in a unit of one bit and the second 
data into second bit data in a unit of two bits ; 

deciding quality of an environment in a communication path; 

cr e ating e ncod e d data by add i ng redundant bit data or addit i onal bit data, adding 
to each of the first bit data as a higher bit a redundant bit or an additional data bit 
associated with the original data to be transmitted, the redundant bit being 
predetermined so that the first bit data added with the redundant bit corresponds to any 
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one of specific two symbol values, an interval between the specific two symbol values 
being largest of the four symbol values, to create encoded data in a unit of two bits, and 
to encode the second bit data in a unit of the divided two bits, wherein if it is decided in 
the communication path quality deciding step that the quality of the communication 
environment is low, the redundant bit [data] is added to the first bit data to cr o at o th o 
e ncod e d data , while if it is decided that the quality is high, the additional bit data 
associat e d w i th th e original data to b e transmitt e d is added to the first bit data to create 
the encoded data , and nono of th e r e dundant bit data and th o additional bit data is 
add e d to th e s e cond bit data r e gardl e ss wheth e r th e qual i ty of tho communication 
environm e nt i s l ow or high, to create tho e ncoded data hav i ng th e same numb e r of bits 
as that of th e e ncod e d data creat e d by add i ng e ith e r r e dundant bit data or additional b i t 
data to th e f i rst d a ta b i t ; and 

performing modulation on the basis of the created encoded data to create and 
output a modulated signal. 

22. (Currently Amended) A data receiving method for receiving a 4-value FSK 
modulated signal created by performing modulation on the basis of encoded data 
created in such a way that in orig i na l data arrang e d in ord e r from on o with high e st 
i mportanc e and compr i sing first data to be prot e ct e d having a pr e d e t e rm i n e d numb e r of 
high e r order bits and s e cond data not to be prot e cted aft e r th e first data, th e f i rst data i s 
d i vid e d into f i rst b i t data w i th a first numb e r of bits and th e first bit data is add e d w i th 
r e dundant bit data or additional bit data associat e d w i th th e orig i nal data to b o 
transmitted is encod e d to cr e at e e ncoded data, whi le th e second data is d i vid e d into 
s e cond bit data with a s e cond number of b i ts larg e r than th e first numb e r of bits and tho 
second bi t data is add e d with non e of th e r e dundant b i t data and the additional b i t data 
to cr e at e e ncod e d data, of supplying original data arranged in order from one with 
highest importance, which comprises first data and second data after the first data, the 
first data being protected and having a predetermined number of higher order bits, the 
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second data not being protected and dividing the first data into first bit data in a unit of 
one bit and the second data into second bit data in a unit of two bits and adding to each 
of the first bit data as a higher bit a redundant bit or an additional data bit associated 
with the original data to be transmitted, the redundant bit being predetermined so that 
the first bit data added with the redundant bit corresponds to any one of specific two 
symbol values, an interval between the specific two symbol values being largest of the 
four symbol values, to create encoded data in a unit of two bits, and encode the second 
bit data in a unit of the divided two bits, the receiving method comprising the steps of: 
demodulating the received modulated signal; 

applying, at every Nyquist, symbol decision to the signal demodulated in the 
demodulating step; 

converting a symbol value obtained by applying the symbol decision in the 
symbol deciding step to a bit value having a predetermined number of bits; and 

combining the bit data added to the first bit data from the bit value to form 
combined data, for deciding validity of the formed combined data based on whether a 
CRC error exists or not, and recovering the combined data if it is decided to be valid, 
while deleting the combined data if it is decided to be invalid. 

23. (Currently Amended) A computer program of causing a computer to execute 
the processing steps of: 

receiving original data arranged in order from one with highest importance, 
which comprises first data and second data after the first data and dividing the first data 
into first bit data with a first numb e r of bits and th e s e cond data into s e cond bit data with 
a second number of bits larger than tho f i rst numb e r of bits , the first data being 
protected and having a predetermined number of higher order bits, the second data not 
being protected and dividing the first data into first bit data in a unit of one bit and the 
second data into second bit data in a unit of two bits : 

deciding quality of an environment in a communication path; 
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cr e ating o ncoded data by adding r o dundant b i t data or add i tional bit data, adding 
to each of the first bit data as a higher bit a redundant bit or an additional data bit 
associated with the original data to be transmitted, the redundant bit being 
predetermined so that the first bit data added with the redundant bit corresponds to any 
one of specific two symbol values, an interval between the specific two symbol values 
being largest of the four symbol values, to create encoded data in a unit of two bits, and 
to encode the second bit data in a unit of the divided two bits, wherein if it is decided in 
the communication path quality deciding step that the quality of the communication 
environment is low, the redundant bit [data] is added to the first bit data to cr e at e the 
e ncod e d data , while if it is decided that the quality is high, the additional bit data 
associat e d with th e or i ginal data to be transmitt e d is added to the first bit data to create 

add e d to the s e cond bit data r e gardl e ss wh e th e r th e qu ali ty of th e commun i cat i on 
e nv i ronm e nt is l ow or h i gh, to cr e ate the o ncod e d data hav i ng the samo numb e r of bits 
as that of th e e ncod e d data created by add i ng eit h o r r e dunda n t bit data or addit i onal bit 
data to th e first data bit ; and 

performing modulation on the basis of the created encoded data to create and 
output a modulated signal. 

24. (Currently Amended) A computer program for causing a computer to 
execute a method for receiving a 4-value FSK modulated signal created by performing 
modulation on the basis of encoded data created in such a way that in original data 
arrang e d in ord e r from on e with highest importanc e and comprising first data to b o 
prot e cted hav i ng a predet e rmin e d number of high e r ord e r b i ts and s e cond data not to 
b e protect e d aft e r tho first data, th e first data i s div i d e d into first bit data with a first 
number of b i ts and the f i rst bit data is add e d with r e dundant bit data or add i tional bit 
data assoc i ated with th e orig i na l data to b e transmitt e d i s e ncod e d to creat e e ncod e d 
data, whil e th e second data is div i ded into second bit data w i th a s e cond numb e r of b i ts 
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l arg e r than th e first number of b i ts and th e s o cond bit data is addod w i th non o of th o 
redundant bit data and th o add i tional bit data to create e ncod e d data, of supplying 
original data arranged in order from one with highest importance, which comprises first 
data and second data after the first data, the first data being protected and having a 
predetermined number of higher order bits, the second data not being protected, 
dividing the first data into first bit data in a unit of one bit and the second data into 
second bit data in a unit of two bits and adding to each of the first bit data as a higher bit 
a redundant bit or an additional data bit associated with the original data to be 
transmitted, the redundant bit being predetermined so that the first bit data added with 
the redundant bit corresponds to any one of specific two symbol values, an interval 
between the specific two symbol values being largest of the four symbol values, to 
create encoded data in a unit of two bits, and encode the second bit data in a unit of 
the divided two bits, the receiving method comprising the steps of: 
demodulating the received modulated signal; 

applying, at every Nyquist, symbol decision to the signal demodulated in the 
demodulating step; 

converting a symbol value obtained by applying the symbol decision in the 
symbol deciding step to a bit value having a predetermined number of bits; and 

combining the bit data added to the first bit data from the bit value to form 
combined data, for deciding validity of the formed combined data based on whether a 
CRC error exists or not, and recovering the combined data if it is decided to be valid, 
while deleting the combined data if it is decided to be invalid. 



